***•••*•**•••••• 



^ t?^ 




Disclosure to Promote the Right To Information 



Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 



Mazdoor Kisan Shakti Sangathan 
'The Right to Information, The Right to Live' 



Jawaharlal Nehru 
'Step Out From the Old to the New' 



IS 8398 (1976) : 3-nitrotoluene [PCD 9: Organic Chemicals 
Alcohols and Allied Products and Dye Intermediates] 



C^IJIA^=JCsS^ff71l^vS^3g^TN:^a^ITFSggg 



5?5im l7*55^!S&^N5«^^ 



-<:-<:^vv^^ 




Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 





BLANK PAGE 




Vii^ 




i4> 



PROTECTED BY COPYRIGHT 



IS:B39B-I976 

( Reaffirmed 2000 ) 



Indian Standard 
SPECITICATION FOR 3-NITROTOLUENE 



UDC 66723:547 546 




^ CopynghJ 1977 

INDIAN STANDARDS INSTITUTION 

MANAK BHAVAN. 9 flAHADUR SHAH ZA^AR MARCi 

HEW DELHI UOOOJ 



Pfu& R< flfei or " September 1977 



IS : 8398 - 1976 

Indian Standard 
SPECIFICATION FOR 3-NITROTOLUENE 

Dye Intermediates Sectional Committee, CDC 46 

Chairman Representing 

Shri Rajendra Shankar Indian DyestufF Industries Ltd, Bombay 

Members 

Shri M. S. Tawaklay ( Alternate to 
Shri Raiendra Shankar ) 
Shri P. B. Bhattacharjee Luxmi Narayan Dyestuff & Chemical Works Pvt 

Ltd, Calcutta 
Shri B. M. Brahme Atic Industries Ltd, Bulsar 

Dr M. M. Deshpande Suhrid Geigy Ltd, Vadodara 

Shri N. G. Amin ( Alternate ) 
Shri Jastinder Singh Directorate General of Technical Development, 

New Delhi 
Shri G. A. Kulkarni Amar Dye-Chem Ltd, Bombay 

Shri S V. Desai ( Alternate ) 
Shri S. M. Mehta Atul Products Ltd, Bulsar 

Shri M. V. Desai ( Alternate ) 
Shri Y. R. Mehta I.C.I. ( India ) Pvt Ltd, Calcutta 

Shri N. C Bakshi ( Alternate ) 
Dr p. N. Pandit Hindustan Organic Chemicals Ltd, Rasayani 

{ Maharashtra ) 
Shri H. K. Venkataramaiah 
( Alternate ) 
JDr R. J. Rathi Sudarshan Chemical Industries Pvt Ltd, Pune 

Shri K. L. Rathi ( Alternate ) 
Shri Santokh Singh National Chemical Industries Pvt Ltd, New Delhi 

Shri Kulwant Singh ( Alternate ) 
Dr H. a. Shah Development Commissioner, Small Scale Industries, 

New Delhi 
Shri G. G. Sutaone ( Alternate ) 
Shri S. J. Shah Indian Chemical Manufacturers' Association, 

Calcutta 
Shri M. B. Mehta ( Alternate ) 
Dr D. R. Sridhar Indian Drugs & Pharmaceuticals Ltd, New Delhi 

Dr R. N. Dhar ( Alternate ) 
Dr P. V. Subramaniam Colour-Chem Ltd, Bombay 

Shri Mukund Turakhia The Dyestuffs Manufacturers Association of India, 

Bombay 
Shri Anil Mehta ' Alternate '^ 

( Continued on page 2 ) 



© Copyright 1977 

INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and 
reproduction in whole or in part by any means except with written permission of 
the publisher shall be deemed to be an infringement of copyright under the said Act. 



IS : 8398 - 1976 

( Continued from page 1 ) 

Members 

Shri V. G. Upadhye 
Dr G. M. Saxena, 
Director ( Chem ) 



Representing 

Synthofine Chemicals of India Pvt Ltd, Bombay 
Director General, ISI ( Ex-ojjficio Member ) 

Secretary 

Shri Naresh K. Sharma 

Deputy Director ( Chem ), ISI 



Panel for Nitrobenzenes and Nitrotoluenes, CDC 46; PI 



Convener 
Shri S. M. Mehta 



Atul Products Ltd, Bulsar 



Members 

Dr p. N. Pandit Hindustan Organic Chemicals Ltd, Rasayani 

( Maharashtra ) 
Shri H. K. Venkataramaiah 
( Alternate ) 
Shri Santokh Singh National Chemical Industries Pvt Ltd, New Delhi 

Shri Prithipal Singh ( Alternate ) 
Dr p. V. SubRamaniam Colour-Chem Ltd, Bombay 



IS ; 8398 - 1976 

Indian Standard 
SPECIFICATION FOR 3-NITROTOLUENE 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 6 August 1976, after the draft finalized by the Dye Intermediates 
Sectional Committee had been approved by the Chemical Division Council. 

0.2 3-NitrotoIuene (C^H^OgN) is an important intermediate used in the 
manufacture of dyestuffs. It is obtained by nitration of toluene. It is also 
known as w-nitrotoluene and 3-nitro-l-methyl benzene. It is represented 
by the following structural formula: 




3-NITROTOLUENE 
(MOLECULAR MASS 137) 

0.3 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test or analysis, shall be rounded off in accordance with 
IS: 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



1. SCOPE 

1,1 This standard prescribes the requirements and the methods of samphng 
and "test for 3-nitrotoluene. 

2. REQUIREMENTS 

2.1 Description — The material shall be in the form of yellowish oil which 
on storage turns brown. 



*Rules for rounding off numerical values ( revised). 
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2.2 The material shall also comply with the requirements given in Table 1. 

TABLE 1 REQUIREMENTS FOR S-NITROTOLUENE 



Sl 
No. 


Characteristic 




Requirement 


Method of Test, 
Refto Cl No. 
IN Appendix A 


(1) 


(2) 




(3) 


(4) 


i) 


Crystallizing point, °C, Min 




15-7 


A-1 


ii) 


Assay, percent by mass, Min 




99-0 


A-2 


iii) 


2-Nitrotoluene and 4-nitrotoIuene, 
percent by rnass, Max 


0-4 


A-2 


iv) 


Dinitrotoluene, percent by 
Max 


mass. 


01 


A-3 


V) 


p}i value of aqueous extract 




6-5 to 7-5 


A-4 



3. PACKING AND MARKING 

3.1 Packing — The material shall be packed in steel drums ( see IS: 2552- 
1970* ) or as agreed to between the purchaser and the supplier. The 
containers shall be securely closed. 

3.2 Marking — Each container shall bear legibly and indelibly the following 
information: 

a) Name of the material; 

b) Name of the manufacturer and his recognized trade-mark, if any; 

c) Batch number; 

d) Tare, net mass and gross mass; and 

e) The minimum cautionary notice worded as under: 

'BLOOD POISON. INHALATION OF FUMES AND CONTAMI- 
NATION OF SKIN MAY BE DETRIMENTAL TO HEALTH.' 



♦Specification for steel drums ( galvanized and ungalvanized ) ( first revision ). 
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3.2.1 The containers may also be marked with the ISI Certification 
Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions 
of the Indian Standards Institution ( Certification Marks ) Act and the Rules 
and Regulations made thereunder. The ISI Mark on products covered by an 
Indian Standard conveys the assurance that they have been produced to comply 
with the requirements of that standard under a well-defined system of inspection, 
testing and quality control which is devised and supervised by ISI and operated 
by the producer. ISI marked products are also continuously checked by ISI for 
conformity to that standard as a further safeguard. Details of conditions under 
which a licence for the use of the ISI Certification Mark may be granted to 
manufacturers or processors, may be obtained from the Indian Standards 
Institution. 

4. SAMPLING 

4.1 Representative samples of the material shall be drawn as prescribed 
in 3 of IS: 5299-1969*. 

4.2 Number of Tests 

4.2.1 Test for assay, and 2-nitrotoluene and 4-nitrotoluene shall be 
conducted on each of the individual samples. 

4.2.2 Tests for crystaUizing point dinitrotoluene and pH value of 
aqueous extract shall be conducted on the composite sample. 

4.3 Criteria for Conformity 

4.3.1 For Individual Samples — The lot shall be declared as conforming 
to the requirements of assay, and 2-nitrotoluene and 4-nitrotoIuene 
if each of the individual test results satisfies the relevant requirement given 
in Table 1. 

4.3.2 For Composite Sample — For declaring the conformity of the lotto 
the requirements of the characteristics tested on the composite sample 
{see 42.1), the test result for each of the characteristics shall satisfy the 
relevant requirement given in Table 1. 

5. TEST METHODS 

5.1 Tests shall be carried out according to the methods prescribed in 
Appendix A, as indicated in col 4 of Table 1. 

5.2 Quality of Reagents — Unless specified otherwise, pure chemicals and 
distilled water ( see IS: 1070-1977t ) shall be employed in tests. 

Note — 'Pure chemicals' shall mean chemicals that do not contain impurities 
which affect the results of analysis. 



*Methods of sampling and tests for dye intermediates. 
fSpecification for water for general laboratory use ( second revision ). 
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APPENDIX A 

( Table 1 and Clause 5.1 ) 

METHODS OF TEST FOR 3-NITROTOLUENE 

A-1. CRYSTALLIZING POINT 

A-1.1 Determine the crystallizing point of the material as prescribed in 7 of 
18:5299-1969*. 

A-2. ASSAY AND 2-NITROTOLUENE AND 4-NITROTOLUENE 

A-2.0 Outline of the Method — The contents of 2-, 3-, and 4-nitrotoluenes 
are determined by gas chromatographic analysis. 

A-2.1 Apparatus 

A-2.1.1 Gas Chromatograph — with flame-ionization detector. 

A-2.1.2 Potentiometric Strip -Chart Recorder — full scale deflection 
1 second. 

A-2. 1.3 Temperature Programmer 

A-2.1.4 Column — made of stainless steel, 2 m long, 6 mm in diameter, 
and packed with 20 percent XE-60 on Chromosorb W (AW — HMDS )t 
or an equivalent material. 

A-2.2 Reagents 

A-2.2.1 1-Nitrotoluene 

A-2.2.2 3-Nitrotoluene 

A-2.2. 3 4-Nitrotoluene 

A-2.2.4 Monochlarobenzene — internal standard. 

A-2.2.5 Toluene 

A-2.2.6 Acetone — solvent. 
A-2.3 Procedure 

A-2.3,1 Operating Parameters of Gas Chromatograph 
A-2.3.1.1 Injection port temperature — 205°C. 



♦Methods of sampling and tests for dye intermediates. 

tThese are imported chemicals and are generally available with the fabricators of gas 
chromatographs and also with the stockists of chemicals. 
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A-2,3-1.2 Column temperature — 135°C. 

A-2.3.1.3 Carrier gas — nitrogen, 30 ml/min. 

A-2.3.1.4 Chart speed — 5 mm/min. 

A-2.3.2 Sample — Dissolve 1 g of the sample in acetone. Add a known 
mass of the internal standard and make up the volume to 10 ml with 
acetone. Inject 2 microlitres. 

A-2.3.3 Calibration Factor — Internal standardization is the method used 
for calibration of the results of analysis. Make up and chromatograph 
known mixtures of component 'o' for which the calibration factor is to be 
determined together with the internal standard plus other components of the 
sample. Calculate the calibration factor as follows: 



^n = 



XsXAn 



where 



Kn = calibration factor for component 'n' against internal 
standard '.$', 

Xn = mass percent of component 'n' in the sample, 

As — peak area for internal standard ^s\ 

Xs = mass percent of internal standard '*' in the sample, and 

An = peak area for component *«'. 

A-2.3.4 Interpretation of Chromatogram — Elution order of components 
is as follows: 

a) Acetone ( solvent used ), 

b) Toluene, 

c) Monochlorobenzene, 

d) 2-Nitrotoluene, 

e) 3-Nitrotoluene, and 

f) 4-Nitrotoluene. 

Identification is done with the aid of test mixture. 

A-2.4 Calculation 

Component '/i' in the sample, ^ KnXAny- Xs 
percent by mass ~ As 

where 

Kn = calibration factorior component '«' ( see A-2,3.3 ), 

7 
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An == peak area for component 'n', 

Xs = mass percent of internal standard added to the sample, 
and 

^s == peak area for internal standard 's\ 

A-3. DINITROTOLUENE 
A-3.1 Apparatus 

A-3.1.1 Photo-Colorimeter 
A-3.2 Reagents 

A-3.2.1 Acetone — solvent. 

A-3.2.2 Sodium Hydroxide Solution ^0'\ percent ( m/v ). 

A-3.2. 3 Dinitrotoluene — pure ( reference sample ). 

A-3.3 Procedure — Take 1 g of the sample, dissolve it in acetone and make 
up the volume to 10 ml with acetone. Take 1 ml of this solution in a 
25-ml standard flask, add 1 ml of sodium hydroxide solution and make up 
the volume with acetone to 25 ml. Leave it for 10 minutes at 25°C to 
develop maximum colour and measure the absorption of colour developed 
using yellow filter and blank solution as control. Obtain the dinitrotoluene 
content from the calibration curve ( see A-3.4 ). 

Note — Yellow filter corresponds to 590 nm. 

A-3.4 Calibration Curve — Weigh exactly 1 g of pure dinitrotoluene and 
dissolve in acetone. Make up the volume exactly to 250 ml in a volu- 
metric flask. Tak^ 1 ml therefrom and make it up exactly to 100 ml with 
acetone. Take 1 ml, 2 ml, 3 ml and 4 ml from this solution in separate 
25-ml standard flasks, add 1 ml of sodium hydroxide solution to each and 
make up the volume with acetone to 25 ml in each flask. Allow the 
solution to develop maximum colour ( about 10 minutes ) and measure the 
absorption using yellow filter. Plot a graph showing concentration in mg 
versus absorbance. 

A-4. DETERMINATION OF /»H VALUE OF AQUEOUS EXTRACT 

A-4.1 Procedure — Take 100 ml of the sample in a separating funnel, mix 
it with 100 ml of hot water previously heated to boiling and shake the 
mixture well. Rapidly cool the separating funnel to room temperature. 
Allow the layers to separate. Separate the aqueous layer and measure its 
j»H by pH paper or pH meter. 



